Overcoming MIII arrest from spontaneous activation in cultured rat oocytes.
The rat oocyte spontaneously activates under a wide variety of conditions. This process progresses to MIII arrest that is not responsive to parthenogenetic activation and development. Insofar as activation involves extrusion of the second polar body (PBII), we set out to determine if preventing this step by inhibiting microfilaments would change the course of spontaneous activation (SA). In particular, how long does the effect of SA persist while retaining reversibility of PBII extrusion once inhibitors are removed? We wanted to determine if the eggs would be responsive to parthenogenetic activation and capable of resuming development once a permanent inhibition is achieved. We set out to determine whether SA would depend on the ovular age of oocytes. Inhibiting of PBII extrusion was achieved by affecting microtubules with demecolcine or nocodazole or actin filaments with cytochalasin B (CB) and cytochalasin D (CD). We found that all oocytes undergo SA and progression to MIII; however, the rapidity of spontaneous activation is a function of the ovular age of the oocyte. The resumption of the meiosis period changes dramatically from 20 to 180 min with decreasing ovular age. We established that suppression of PB formation can be effectively achieved in oocytes of younger ovular age, and that inhibition of PB extrusion became irreversible after 3.5 h of treatment. We established that drug-treated oocytes could undergo subsequent reactivation and in vitro development to blastocysts. The rate of in vitro development of cytochalasin-treated group was comparable to parthenogenetic controls, while nocodazole and demecolcine produced oocytes that developed at lower frequencies. Thus, the application of the microfilament inhibiting drugs helps to overcome the negative effect of SA that results in MIII arrest. Here we also show optimized parthenogenetic stimulation that resulted in development to the blastocyst stage at frequency comparable to development of fertilized embryos.